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PURPOSE: A manufacturing method of tensile strength 35 kgf/mm^2 grade high strength bake-hardening cold rolled 
steel sheet having 3 kgf/mm^2 or (ess of aging index and 3 kgf/mm^2 or more of bake-hardening amount by adding 
trace of Nb that is a strong carbonitride forming element and properly controlling grain size after annealing is provided. 
CONSTITUTION: The method comprises a step of soaking an ultra-low nitrogen ultra-low carbon aluminum killed steel 
comprising 0.0018 to 0.0025 wt.% of C, 0.02 wt.% or less of Si, 0.2 to 0.7 wt.% of Mn, 0.05 to 0.08 wt.% of P, 0.008 
wt.% or less of S, 0.02 to 0.06 wt.% of AI, 0.0020 wt.% or less of N, 0.003 wt.% or less of Ti and 0.007 to 0.0111 
wt,% of Nb at a temperature of 1,200 deg.C or more; finish hot rolling the soaked aluminum killed steel in the 
temperature range of 900 to 950 deg.C; a step of coiling the finish hot rolled steel sheet in the temperature range of 
600 to 650 deg.C; a step of cold rolling the coiled steel sheet to a cold reduction ratio of 76 to 80%; a step of 
continuously annealing the cold rolled steel sheet in the temperature range of 770 to 830 deg.C; and a step of temper 
rolling the continuously annealed steel sheet to a temper rolling reduction ratio of 1 .2 to 2.0%. 
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fi2f 

S tfSS LHAIsaol i?-}'© SeESS :4;¥aSS ViQ^lfi ISgfaoll a& SHS. 

mW%S.. C: 0.001 8~0.0025g§'%. Si: 0.G2gif%0l oK Mn: 0.2~0.7sif%0|oK P: 0.05-0.08g^t%0|3K S: 0.008gif%01o|. Al: 0.02-0. 
06gir%, N: 0.0020gEf%0|5K Ti: 0~003gif%0|o^ m Nb: 0.007-0.011 1 S&efe ^X-|^:ii. ^XlSi: gT^QIs HESfS 120013 

OI^OIIAI 3111- ^, 900-950 "C Oil A! D|-^£| gZ^gfaSI-Il 600-650 1! Oil Ai SflS!- Cj-M. 76~80%2| aZfaaSS yS^gfaS QS. 

770-830 -coil A] 2^4:So|-Il 1 .2-2.0%2| 5aaS»S SUgfaSfe 28 SSSfOl Oj^OIJIfe. UAjfiaOl SSE3S ±!^^StM 

S B^aoil Ojy 4:¥aa90| akgf/mm^OI^OIH Aiail4 3l<gf/mm'=0|8f0|aA| USE ±¥^mm asgfSM isif 

^eioi 

^^gsj, Ais7:i4', aagfa. sag^a, ±m 

SAIIAI 

^soi ^sfe gi n mom mmj\^ 
s ^^ss LHAia^oi gsEsg 4:¥asn ysifs sisgfaoii shs, &^A||s^:Hlfe :i:¥g2[ifs skgf/mm^oi^oioi ai 

sXI4=(Ai, Aging lndex)iiO| 3kgfW0|8^SJ X^S3C^2| 2ISXHS0II MSSfe llAjS^OI ±¥^mM ySSBS flISSffe g^H 

Oil ae 201 CK 



sie ximtm mm^^ a »xii°i aifas nmow nmz^&m A^si^°sw e ^'±s\ oisoi meisss »^Al^|Il:J:^ si 
- Qz^j^ g_fg 9jxi:Q ojiQ_ x^=x^g yasisoii a^gfe ^assfe smse. asi^E. s^sth sen^i ^i^, >s«M(spot) saa. ms 

iia Si LH^a SOI suo. 

OIS U^^aS SIS 3QS» ¥S2| =^3 SSe ?l§ll a?£|b ^^01 Ch Oia-let H^S if4^g 3^1 SIJIES^a g§ESl£J ¥3HI 

S SWl 4= SiD. EJl^^m i^SS ggESldl HI8H ES^SOj g|SS|-2 U^SOI ^4»sm SgESmdl b|5H ?iBJ\^0\ DH¥ dlW £1 

eolite Amm ^nrnm oigsi-oi m^m e?oi-2 aife ^Anoia. sie 21^21 s^hs xl•sx^s 

ai¥M g§E3g ibJH» ^#5foi x^ex^A^oll sggoii siHoi. oioii s§e3xhoiiaie a:H ^seo aty m^as «}ss 4 
sife :?t*eoi 511^ jm^°^iH Msoi g:)^^Allq| sia. 

gef^HS iiee &E2f :3isaoi Ais uenife 201 asoip. oiaitt ^im m^m mmm 4= sife 3f°^Ai a:>ii ^ss 

Sll ygjg^eSf ili¥3il-S ySifSOl aiP. gOISPI imm 4= aife ^IfS^aS 2im?i^J\ 40kgf/mm^3 0|4^°S Il^xh 

oil AlgElfe 4:JH^fe SLISitEOII dlSH i!;Ea|*ig(stretchability)# UEILHfe SJII-ei a^MMS Il§xi2| HSII^ SSSS UEj-LH 

fe rxi:ii bc^offl gfzi, ags iid\2\ m^?i±:>\ MQBm EJiSo\ n^m^m sEii&a. nam ^¥aa3ts as&E 40kgf/m 
m^oioiei g-oiiAi Mali ^iai aiaeoii Dmm 9^^E.m Dm°s. a^oi ^^nm ^a* es i!i¥x^^lAl xhis sM2fE:?i 
^^ste i^ESAi g^E3^ mjm^ aasoi atagfe #eh2| yag^eoii hioh oh¥ oi^^a am. 

4:¥32H yasfBs Ssoii ^SB gag n^^a e^bu a4::?^ ^Ijihoiiai ass a?iM nsfsfoj w^sife ggsj siaism ois& 
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400-50010 SES?|°I USSlflS OlgSI-Ol #4:^^011 £|& 4:¥aiH*0| ef 4-5kgf/mm^ ?fO| ?S AI-ggSiCK 0|fe 

^011 £1511 ^1^3} 4:¥asi-a°i gfnoi goi& nigoiaa. s^4:saoii °\m pmj[ ^^om-mB^°\ 3? tiiins! m\s a^f^ES 
oigspi imsoii ±¥^m^ mm ^^Jm. baisi ^m(^\ °\m sssoi ^^I^gb ^x-iiioi sioi :)hs^oi a^gxi sfe xf§ 

sieoiie ie[Ei:n giCK sie di^tf^iaj ^^soii asjoi 3jgoii 5j§ ngsid^irsi lo^3^ :3^^3l•IlTi Efe Nb^si i^^e 

mm m^m±m EJim ^'-^dIh-^e g-e£i Am°^ aiaoi 4:¥asi-a aaifeoi m^^oi lhsimsoi istt xi-§xh ^lexii 
SHs Atsol ^aiioii 2ia. 

^sisfi {±) 61026757S21 a* c 0.0005-0.015%, s+N ss^:soo5%2i Ti Ti. Hb^m^j^ tf saisoii mm. ste as 

mm^S. {±) 57089437s°] g¥ C 0.010%0|8^£| Ti mJ\^m Al-gofOI 4:Vgaa^0| af 4kgf/mm=0|&^2l X-||5S-aoi| CHSH d^^HSl-H 
aiCK OlE-iS gfSE Ti, Nb£| EDm i!iSA|£| a^f^EB XIOimESMI ifg HS^^^^M ^lo| o^0^ JH^2| IIH «^X|5^^A] 4:¥ 

3si-a# ¥m\^ 301 cK nau ti e^ ti. Nb ^msj\^°i 2|§ :t:¥3m^si n^m fisHAHfe mg-^soiiAi ti 'm m±, #£i s^s 
Oil ^^oi oii^aa. 

mm Dl^ mieail iliKBetlileiiem SteeDOIIAH Mmm Dl^mm 5556485 g 56561020||Aife C 0.0005-0.1%, Mn 0-2.5%, A! 0-0,5%, N 0- 
0.04% OISAH Til|-i,^M 0-0.5%, VgifM 0.005-0.6%°! g?|S 10] sh Ti-V3|| ^H&dig^e 0|ge ±¥^mM '^^^EM HI3S5|-fe &i-aO|| 

33I-0I ±m[ii SICK g&i^o^ vfe Tiu Nb2^ simM iss!:4iMa ci^ 8}ioK)i 4;^SE« 4= 2i:ii mm\ mi.m^^m v 
di °|5H mmm2i ycmm NbiMCi ^sses 3£|o|-oie ;^iig5fioii 9\m ±¥^m^m msm 4= 91q. mm vfe vcsf m 
mmm.m^spi^ mxm nmm e^d\ qh¥ yoh ^i^jo^ »&^ollfe e Eg# ^11 S8i-:)| ragoii ^yj\s\ ^oioiiAifeTi* 0.02 
%oi^ l:'^s^o^ aa^g eeohi siq. 1I^^^A^ ^:)|2j ^sife a^^si Tig:?foii °is ^isfi:3F se^o^L|^^ agil3:)|:l^ 3:31 dHsoii u 
AlSa ^aoilAlE Qrii saisniffe siioi siq. 

s sxiiiMs sHssi-Pi ?ioii eass aasi^ei Nbs 0111= m:>mii, s.m asu a:3iM ^iisi ioishs 

Ml M&J.\^J\ 3kaf/mm2 0|8^0leA) SA|0|| ±¥^StWO\ 3kgf/mm'= Oj 4^2" fflSSE askgf/mm^ 

^ Hi^E :t¥35H aasasi ligfae IgSfe Ql 3 ^5iO| SiCf. 

g Hi-g° C: 0.001 8~0.0025gif%, Si: 0.02eif%0|oK Mn: 0.2~0.7gir%0|oK P: 0.05~0.08si,t%0|oK S: 0.008gif%0|oK 

3fg^ Al: 0.02~0.06sg%. N: 0.0020§g=%0|SK Ti: 0~003s^%0|S^ S Mb: 0.007-0.01 1 1 g^^%« Slfote ^1-114:, 3;Xm^ ^^U\ 
- 1200■C0|&^C}||A| eSlf Sx^B.|t^ 900-950'COIIAI D^¥E| g2igj-SoHl 600-650t;0||A4 SflS CfM, 76~80%2| 

s Qm. 770-830 13 oiiai a^dt^sm 1.2-2.0%°! sggfstM^ sa&aste as ^Lmnm oi^oixife, mAis^oi ^^m s 

gE3s db¥as}s aas^e isg^aoii as siom. 



01 SF s ifgoii m\o\ um\ m^&q. 



?imm mdtm m^m^w aa laa^iioiiAi ti e^ Nbs°i ^mmm m^^±2\ mmom tic, Ti4CzSz m mc m°\ mmmmoi 
a^spi gcH, oiaia- mmmm a^s!4:#i!i- m-oi-xi ^mmM Jimm±^ ^Mnm goi ±¥^m^ Eb Aisaoii smm o\ 

xm BQ. mm aeoii sxHsfe iigB4:sE sjusi-fe ?ixi, ^ i§ii:?i!oii giHstu Eb isiuoii ^iHmEuoii (sy 4:¥gii-s ^ 
Ais^oii Dixib s»oi g£n ^ 91Q. m mn\ \JA¥omMmm mm m^m 4= sife iisB4:fe ammoii swiote nge^rSAi, 01 
§01 Hiia^ j\Hmj\ wmm JmE^si imsi-oi Ais^aoi! dixijii scf. 

0|E.^S Alfi^SS EJmt: m^0\ MS.M'^, ^ AKAglng lndex)om. IgJ-^IHS AlStO! 3kgf/mm2 0|^0! 9 g¥ UE: 6Jm ^XISOI! AIS 

:)\ m^m nai^ ^[SM ssss uaw * jaa. nam iia:)iiuioii iism±ms: aiim asst s^ei saiJii-oii s 

JH&Hsw u¥ai-M ag°i Aigaoii sioHAife ^mm\D\ oigcK mi:ji!i4io!i sisi-b diiiz?^! efsa ?!xioii ^mm 

D\ WSO\\ m USS! AlsOilAlb 3 Slfg >|°! 0|x|X| gen 4:¥3§fS3|- USS! tHI0liJ{baking)52!(}llA| g^sfSOi § 

mm Q\x\j\\ BQ. ms}M isausi nge^ife Am^nk ±¥^m^m §aioii sae Dixixist isnJiiuoi! ^isfe ^^¥3 
m^mm asfs oixi:hi apa » 4* siw. nam asa^ipf umsj ejia s^opi msoH a§ii:>iiuioii sxHSfe as iige^rMoi iii¥ 
saaoite dixixi su asa:»iii4ioii Eisfe nsB^&si 5o%iE:)f 4;¥3saoii 9§rm oisicm ansm sicK 

tUai-AI 0|£|£.^ 3g&4:2! gIH4^EH« ^jisi JllOjl- 3^, ^ EDIE Ilg&4:B :3|•^H^ liamSQ-fe mi:>l|0|| SlAll 4= 2iE^ 101 

s 3¥ uiAifi^aj :i:¥aif^# MAioi! mi-as 4= ?xm som. oi« ?i5!i gfgoii a:'^5^fe &4:i,^°i ajiti-sfBis} chmoi asaaui 
« moioi-b 3101 gfism. oife ^:i!-gfe &4:i.toi on^ ^m g^ 3gedb£i sm^ixia x-iioio^oie ^mm ±¥^m^i>i uais^ 
s sfaspi 0!^:)! [fflsoip-. ufaiAi e ^'•^I^b gfgoii sIH5^fe ui^et soi a§ii:)iii4is ssaispi ?|oH 4:sef asaa:?! 

s xiioiomxf s^si:^. on 9\m asu a::'ifi astm no. 90|&^°s Mm\^ aoi hh^si sfaa. mm im^iiuoii gf°! iige^:* 
MSAitiQ ttxiafE g^goii a:'hEife sdotai) m±^m s^s^:Hl lo^M ss:3^ sip. oife m±mwo\ SEstJu 
iia:»i:7j oiAiisHxiaejE ainuioti mmmt: iLmm±m\ mm±m\ uiaisjoi m:}\sio\ iimm±m m:>\m mst lhai 
ssoj aasf:?! inisom. 
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^ ^^soiiAib o\^m ^^mm ^^ai^pi m^isi^ m^±^m 0.001 8-0.0025^^.^%^ ^ssf^a. ^si^hs ti Bm ed\^b\ 

40(Hi isii u\H\m omm lhais^ m^m ^mM m m±B^ o.oo25-o.oo35gi'%s i^^e^ci-, mm e ^^^m m\ rm 
m o.oo3e^^%o!ms momJi nb^m ^mn\ Mm\^ ^^mM^ii^Q HbD\ mmm ±mm mmm mnm a:?i 
oil TI M^mi^ &^°i issiCK st[ 0,0025-0.0035^11=%^ x-iioit mm£.^ tAisnsi 

b M^B\ m±m^^ im JimmmiM 0.0025^ ir%oi^^ 21 sft[a•^p^ q± o\^q^ miiP[ aia. e m^^i^ ^01 e^^n-irM 0.0025^1.^ 
%^ saisFoi ei-&^£is i:HAm ^¥ ^±mo\ ^aoiiAis ^Em mm 4 sick n&iu e^i^mi^M o.ooi8^e%oi#°^ x-iiaim 
oi^b ^JH li^Bi ni^E^ xm^\^ ^m\M imm ^ ^^m^^oi o.ooi8e^%oi4^oi°^ e ^^si^oiiAjfe 0.0025- 
0.0035^^^%^ lAioFscK 0121- i^oi g^i-iTM xmm S¥ M ^m\M m±mMm Mo\m ^ sife ^^01 ^m\M 95%oi^os 

M 0.0025-0.0035^^^% ^EiAl 70%^Q DH¥ ¥4=^ 3im ^SJ# ^ SASIQ. 

naiu oia ^01 e^tiij-irM immxms. nbmD[ ^xm±m\M is afissEsi ^moi qh¥ eama. ^ s ^^Si^a ^oi Nbs omn\ 
0} 11^ DiAim 9\m BH^ ^ LHAi^^ EasfGiys SfiSE::'h dh¥ 3S sse?iioj|At is^noi mD\ 

epi ttn^oii XHH :i:^Ai mmmB.j\j\ ASTM 11^ b::'| a^s goispF sife 5aisi-::>i- mm\o\ e i^s^oiiAj s^sfb ai 

mxi^:?!- e l^SOilAI H^BFfe 3kgf/mm'M ^Hl-e^^l EQ, el^ ilflSEM ^S4=^0|5^S £IB UiAja^g i^HdSXIB SSii 

aiAiim:?!- oii¥ sioj seiBi i^^ij-E:?!- i! rxpi- ^1^21 is^e seho^:hi ea. ooai-Al s ^^soiiAife oi£l§^ 

mXiim flSH 600-65010^ Mmd[^Q. 



m±{c)^ nm^msi ±^^m^m UE^uife ^±o\q. o.ooi8^ir%oisi-oi quo ^±%^m\ m 2i^ms:D\ ¥^nm 

Hbmjm s\m mmm u\Mm ^j3fM jEsai-gyE i^eoii ^JHSfe ich ©^fciH-g^oi yoi- ^st^ ^b^^it^oi ^oixixi sfea. 0.002 
5eir%oi4^oi as Nbi:?i-iroiiAi i§e DlAlll^gJlfp^ oh¥ mj\nm ±^^mm fen lhais^oi sragxi ato^ ^ 

^£i^(si)^ iras mJ\M3\^ ^±S:M Eomol m:)\m'^^ i^sfe s^si iii-:?i- ^nsfHs n o.o2e^%oiofs nm 

Ste 5101 H^^^Sl-CK 

g^^KMn)^ ^^giOi EIXW 0|Ai|sfA|9|D1 mm ^^S| MnSS ^lAI^I FeS21 ^^0|| 9\m mil^^m mmi^ QMOi ij- 

iFAPib §id^oici-. ^ ^^Si^oiiAi Mni^iroi o.2^ir%oioPf as ^it[ ^fii^ 4^ o.7^ii=%oi^ n 

g^moil 21611 2^E21 3^t[ mJ\9\ CHMCH ^1^01 11^^711 £|HS 3 i:?!-!.^^ 0.2-0.7^1^%^ JilEiSfb 5I0| d^^'-sioia. 

ei{p)e ngi^Sajii-:?^ s n^m m^m±^M qui oi^^e ^s^m muM^ih ^mm mo. s s^iat 

^mmmiM B±2\s\ A\o\m ^miswe competition)^3K)ii 2i§ii oio| ^^atQi m^m^m ^¥sif^^ ^Dm^ ^mm UEfuib 3im m^i 
m =4 sisicK ej2i i-^oi 0.05^11=% oisi-ej i¥ u^m asi-b 4 sinoi o.o8^ii=%oi^os go ^^^oj |i:^oj| yjsn 
m i^i^^^oi ^^^£jDi. 5Ee PiT^ mmDi^ 91m pd\ m^^^o\ xhss mn\MB\^ m s^2i x^sp^ ^aa^:?ii @ck oja^Ai 
n E':)mm o.o5-o.o8§e%s mmm msLoi ^q. 

#(S)S HSOilA] MnS2| #IfSS ^gA|^ FeSOII 2|E^ IZifl^M ^^X|5f0i0|: efe m±0\Q, mm S2| ij-iroi ll-QM 3^ MnSS ^^6^ 

n SD\ 2^j\m mmhm §^^fl^g opiaii ^\^^q\ am. s2i i:»^ii=oj Mns^eee ^ssi ^^api^ ^oia^ ^^xie^s sa^ir 
01 s^M S¥ jii-Et^ Mmmm 9\m Mmm^D\ ^mi°^ n ^omm o.oo8gi=% oisi-s sieisfe sioi Hi-^^is^p. 

a^^aifeCAi)^ i^2j mam mD\o\^ o.o2eir%oio^s mom ^¥ ^mm d^mommoi mo\xi mmsi^E D\ym mow m 
mm, o.o6^e^%oi^^os MQnm MDinm as ^121 ssf ^ m^vimsi ^^m mun eq, m^M ^^m b^2^ ^01 ^D\9i 
mmm shsspi ^mMt mmm o.o2-o.o6%s mmm^ sioi u^a-^sima. S:m ^mu\^^ mwumm Mssfe 3101 um^ 
mo. 

mMH)h ±mE sb ^^^011 lag^^EHs ^xh&^^smi g^2j ^1^^ ih-apidi M^mm^i qe m2^mm±o\\ mm bh^ ti sb 
Aioii 210H n^m 2^cK e m^^j^ ^01 rmom chmcm mm ^mm m^m^ i^b nfsEe 1^21 i:?i-b :i2gidb2i 

m o.oo2oe^%oioi-s nmm msLD\ aia. 

Tib mmmm m^m±^M ^mm mi^ i-^ itf^.Tis ib Ti4C2S2 2j- mmm n mst mmmm m^M^Q, mm ^ 

^0\\M Tib 0.003^il=%OiaFgA] ±^9\ l^M Hiahb =4^HSei i:?H[CK e ^^Si^OllAi 01^21 TI m^^^^m lAloj-b oi^b M ^a 
A! li^2| 2^^^ XHl^^^ Si^APPI mom^ Ol&l ^^M^OII ^Dlil=2| T0\ mH5\0\ SiHOi, St[ li^2| S^^^4^ eAioii Dja-j 

Bj2i m^m MMm s¥ si m^m\ ^nmh to\ e 1-91^21 si^:qiojiAj m^m 4 si:?i tnisoio. nau s ^^gi^^f 101 uiAia^ jm 
m^mmm imm^ imom lasin aEt^ Til:3^Al bh^si x-ispi- ^^shiei ^ ^<i^52JM mmo\ ^nm 

ei o.oo3e^^%oio^^ liitha^^cK 

Nbb s ^^si^oiiAi oH¥ m&m fi^aa. ^si^^s Nbb ^mmm i^ndbSAi i^eoii ^xHmb ^:^m Nbc ^sm^ :n 

lAPM! £101, «ai NbC QE M^M CHHI DH^ OlAlia^OI JHll ib^AI l^il mmo\^ HH£IOi(§^) 

aMi BQ. m e ^si^oiiAi Nboii 9\m mmm u\Hm ^ni-b oia-itf Nbc ^e^2i ^i^m oigsfb 5!oicf. mm e ^^sire 
si-EAmHSMi oierie.^ ii^&:i:{)ii 2jo[ :i:¥Sif^e ssafe :?i#oiQ. oiM ?|5H i:^^ NbC ^mm9\ ^mo\ immn s 
m XH121 iffs ^:i^i}ai-b ^m\M Ji^m±m e^APib 3^01 ms.mQ. Wc^\M e i-soiiAjb Nbc ^^eoii s^m 111 oiAiim 
EES m ^mm e^e mm :^^^m^ m^m mme mm^^ e m^m\M MMm 0.001 8-o.oo25eir%» 

nmm 0.07-0.011 xii^^afap-. 

^o\9\ sE^os siscHiAi Bmmm s^^^s ^£K{s!ab)M l^^^s^2| sriEimolM ssjoi e^ai aisf^ 4^ 21b 120013 01 4»-oii/h 
Dmnm atb^^^u^i 900-950102! ^^mmmM m^i^^m n\¥i\ mo. 
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gSDi-^Ei goo^co|5^g lasgsi ^(top). sHtaii)¥ a! ^nfifapt B&^s^°s £Eioi SLH oiaasi ^ aisol ssa 

a. ESh 950"C0|^^ g^ sua 3EaiaO| SaShOI ^^S^0|| Ha«| Silll ^(oranoe peel)g°l a^OI «y:)PI ^0-. 

isi! aDPf astm isn 3:?i ass 9014^21 ^iii!- im oiahs a2^^^ qiboi ass isa oiAiiaoii °isi 

gfXIoPI ¥|5t| 600-650'C°l IfiSm. aflSEUF eSOTD* g¥ Siasi a^P^ gZiJsK)! ^ NbS 

g# s ^sifoy/H ^s^am e^ea §sm mmm Q\m sisfs 4= asw, aa- eooiDoisfei 3¥ iiaa^ife 

ssa as s#°i <yAii« is? 76-8o%°i a^asgs aygj-Ss mmo. a^^e^^sol 76%ol4^°s oi^fe 
s ^^sa-oiiAi #?si-fe asa u\J4m s.mm sis lhaiss jh^im spi lasoicf. sa azfgfasoi 8o%oi^ej asu oi/iiia 
saffe-a^ie aasoii 218H aiasi a^isi D\m^J\ on? a:)ii gen 28ia 1121 gsje sElls^^ll sq. 

a^^gl•^ol aea as 77o-83ot;2i siEa?ioiiAi s#2i graoii sish s^is ^ss s&a. Nba5^i^s imDm m\ jhsissei^f m 
ojgoii 770'coi#°i 4:SSE5i-goi liasm. m ±mE^:j\ 77o■coio^i! g^fe Dimaia asiiai sjhs elan gf^asE^F giifma 
ads s rxpt la3^3)l aa-. ssoicoi^oi a g^fe ssae 3H<ygiiEi mm^BD\j\ s ^^agoiiAi ^?sfe mmm a^isi 

ASTM asa a^i eis smq 5fo^ lhais^oi assf^ii aa. 

4PI21 3gi5g}a°s m^a i^gsn aaass oisshoi ^ii i¥gasi!t chmoi uiAisaa ^i-aa ^^jo^ =Afo| sgo^gg 
S.Q Q± i.2-2.o%2i sigiaM m^Q. ^agfasS i.2%oi^os P4: sse oisfe g^g usedtoii °i& lhaisssi- 
• &II3PI fisoia. naiu ^aefasi 2.o%oi4fos sfcsw mJ\Mm g^t 4fs lhaisss s^faa sjgac sag^aoj 
2ia :?^gga^^ ttaspoi laoi tasi^gss mAisaaf omum siasi ubisk)! 1.2-2.0%°! ^asfass a?si-.fc 3101 uh^^sm. 



oiSA aoi i^a aages i¥3a-§^(BH)oi 3kQf/n«foi^oiDi, aisxi4=3|- 3kgf/i«ifoisi-a ¥4=et uiAiaSg 3^ SSI ofLiat as^E:?!- 
asKof/mnf ste □ o\m MS «iaoi aia. ^si. ^^i -ii¥ga^ si Aisxi^-ai ^las zi-at spi i si 2s a^e 

a. 

(3311^ 1] 

4:¥g2H'(BH) = {50-(885xTiHl589xNb)}/10 S3(kaf/nirf) 

(^ui AloiiAi. Ti SI Nbfe 2|2t Ti SI Nb2i sD[mmm%)m 2101) 

[3311^ 2] 

A|SXI4'(AI) ={44-(423xTI)-(2119xNb)}/10 s;3(kof/i"rf) 

(^pi A'dw, Ti SI Nbfe sa] 

#:7|2| afli^j 1 SI 2fe s ssTj^h lhaissoi ¥4»a BHum JHSfspi ¥1811 aaa- 01 ai saa^isai ss« S3iiaf2!°s 

Esa 'Noia. ^ ^ i-sxte bhs a Aixm ^ae!x^seJ umm ^sm\ m ±^E^si i^^asjifsi 4^^^# ss 
SPI ?|5H LmmJi^i^m 4=iet Bnaaf aixioii qe ^aejii- oiidi ^°isoi dii¥ e saaipf lisf Nbae %eis ^ asi°Qt, ^si 

TiOll dlsH NbS!i°l S-ifOI DN^ g 4= SiSQ. miH^ om^OI SJII^iog ggg ^SaifsSI li:)|g<!^0|| °18|| 

E^a aajoiDi, 4P121 a3ii<Ns ^issi-oi sag aaa aaj i3«s|-»a ai3ii^(R2)iioi 95%oi#2i dh? ¥4=s saas ^es 4= ai 



OIS^ 4!A|0||a 98H S g^SS ^A|S| ^SSCf. 



^AIOII 



om9\ s IS Ti s Nbsi gfg no\^ i^saa- bnasfsi aefaas im^ ssssai i-4e!i^oi BfS2foi« 5-8fflaoi timm\ 

Q. 3 2fe 4Pi a 121 ojgmoi ga a?isE 6io-64ot;si geigfae ism 78%hi az^gfass gfa m 8oo-82ot;2i 4:SSE0ii 

AI a^ii:E§i-il ggESSE ASOTCOIIAI ifSlf E^? 2f i.so/^o] ^gofg^gg gg^oj BHgi K Alx|g ^IS Sa-S UEfUiSiP-. 
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C 0.0020-0.0024gS'%. Mn 0.45-0.61 P 0.058-0.071 §1^%, S 0.0058-0.0068gif%. 3tS^(Soluble) Al 0.035-0.049ga=%. N 0. 

0015-0.00192^1?%. Ti 0-0.0027glf% m Nb 0.0073-0.01 gif%°l &^^3^E^ Tl. Nb m B^M MO\m l^SSf 1-4H2^S 3 

flSE 610-640'C, 4:gSSE 800-820 1) Oil M ^^d\0\ «<y# 3? SSH BiJPI- ASTM SSS 3:^1 fflaS 9.5-11. ISM S SSifOtlAI M 
Ala 901 ^►oi sae 2¥ e^SI-ai^l MgOII ±¥^m^0\ 3.2-3.6kof/m^n^ AISJ]'*' 2.1-2.8kgf/mm*« UEHJOj S BfaOII S|8H LH 

&a le ^^SifOilAI 1-1 ^ 1-2ffl i^2| g^fe ^aCHIAife S ^SaoilAI fllAI&HS ^aS BmmH Sil21°U l-lffi SfSI S^fe 

§a e l^Si^OIIAI lAISf 650'C0imsa- ^S^HOI. 1-2a SOUAIfe 4:SSE:)^ S SSifOIIAI 1A|& 770-830l35aMa M0\ 

iHiin ASTM aia 331 Sas 2t2| 8.2 s 7.9SAI 2cii5ma ttfyAj oiai& am ^cHsi-s ejBii =gs s ngeig^oiai- 
ifxiBFSE i^g 2gBi:eoi mjmo\ ±¥aaats ^=f'5^a°^ Aisxi=^=te i-ieis m i-2aa 3.2kQf/mm'°sAi s gs2i-oiiAi Jii 

Aia 3kgf/mm*0imMa ^9iQ. 

s&^is Bristol s B-gi^oiiAi 1AI& 0.001 8-o.oo25gg%ao ME o.oo44g^%3i- mj\S9iQ. aa a^isE ii 4:SSE^^ » ata 

gfOllAi MMm B^^S^I^ St[ Mm^m S^PfASIM lia 331 ass 11.5SA1 DH^ DIAIISfOl g SgOjjAI ^AlSaia 33153 

m Bi^smatE 131-a m^mmoi oh¥ ^oi- a3^a * csifoi e ^^saoiiAi lAie ggaa ^sta. 

easfs oe ^ssa sj issas e ^^sasi ^as e^swe iis-goi s ^^gaoiiAi niAiet saaa 0.025^1?%^ a^ta sf 
oia. ojai-Ai feSTissfsj sjm m as a^hs as e^^^nics ^ssioi 4:¥aaaoi j\s\ uemxi asm. 

7e!g}g SrdiSa^OI 0.001 5SS%SAI yOf S SSifOIIAI lAie 4=Se! 0.001 8-0.0025gl^%ea fetSiHDI ath TiSifE 0.011gir%S 

feo^ aiaapjfc s arasi saa esiswei giinf «s^ ks tis^k)!! 21s tic mss :di¥ama si aisss s 

CHIIII SStO-. 

efflse ^ass e ^^ssbi ^aM e^sm swie[ Nbsifoi o.o22gif%sA) e i-suoiiai xiiAisfe 0.007-0.01 mifxsi a 

mm aoiwcK ci}£?ai oia& ai-Eit msDm 21 sh Nbc <f^ssoi sfESi-Jii g^fsio] 11a 33|e astm ai^i 331 ass 11.721 dh^ 

aiA||& asaoi SniofaSDI atSS NbC ^eOll 2|et as IlSB:d: ¥^°S BHSiOl S aaOilAI Sfe 3kgf/mm^0lfe^g eh^AISI 

e asoii iiFEi- ^mm mmmm m^m±2} Htm ois i3h8ni is* aau a3i« ^asi flioi»HSMi 63Ha sxioiiaie aisoii 21 

m mmo\ Sfe ^aej AiSII4=3^3kgf/mm^0|S^0|BAI SAIOII 4:¥aSS'0| 3kgf/mm^0|4h0|IJ| e!§SE3t35kgf/mm='3 ISEE! 

(57) S?2| 191 

m=?m 1. 

gif%S, C: 0.001 B~0.0025g^t%, Si: 0.02g^%0|8K Ivin: 0.2~0.7g^%0|8i-, P: 0.05~0.08S^%0!8K S: 0.0081^%0|SK Ai: 0.02-0. 

Q6m^%. N: 0.0020gS%0im, Ti: 0~003g^»%01S|- ^ Nb: 0.007-0.01 1 1 SgSfe mm±. ^X]m± ^^um ms^m 12001C 

oi4^oiiAi eaii- sxHEief 900-950X3 Oil Aj Df¥Ei sas-asui 6oo-65ot;oiiAi sfis Qm. 76-80%2i yasfsis ya^ss Cl-M. 

770-8301COIIAI a^4:S8Hl 1.2~2.0%2| SSasjSS SiefSSffe 3!S SSSfOj 0l¥0IXIfe, UlAISaol ^'i'S SSESS i!s¥aa9 

M isoii aioiAi, 4PI aaites ±mm am 33|3f astm a§ii 331 eims goi^gjg ^shs ofe, uiAmaoi ^^m gsE^g 
m=?m 3. 

1 ISOII 2iO|A|, 4f3l aaaeS i!i¥3ag(BH) 3kgf/lmf0|4^ 3EII1 A|SII4=(AI) 3kgf/nHf0|5l-S 3^101, 0f3|Ai 4f3| db¥33H^ gJ AjSXI 

2j-2| spi ^ 1 s 2g ei^offe aa ^shs sfe lhaissoi ¥=;-s ggEsg 4:¥ain yasfB Jiisifa. 
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[3:^11 AM] 

r^¥31|-i.KBH) - {50~{885xTI)-(1589xNb)}/10 >3(kgf/imf) 
{^J\ MO\\M. Ti ^ Nbfe Ti ^ NbSj mJmm^^%)m BIOI) 

[m\M 2] 

A|mXI4^(AI) = {44-{423xTI)-(21 igxNb)}/10 <3(kgf/i«n") 

m=?m 4. 

1 Ill-oil SiOlAl. ^^Jl ^^^EE: eiSiJ-S:?!- a:4^35kgf/innfaM ^SHS Sfe LDAIS^OI ggSSS 4:¥aiH aSi^B HldS^S 
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